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US 2003-459159 20030611 
US 2002-388280P P 20020613 
This invention pertains to methods of increasing isoflavonoid prodn. in 
isof lavonoid-producing plants by transforming plants with at least one 
construct expressing at least a portion of a flavanone 3 -hydroxylase , a CI 
niyti ***transcription*** ***factor*** , and an R-type myc 

***transcription*** ***factor*** that regulate expression of genes 

in the * * *phenylpropanoid* * * ***pathway*** . Specifically, 

isoflavone levels in Glycine max (soybean) are increased via metabolic 
engineering of the complex phenylpropanoid biosynthetic pathway through 
suppression of flavanone 3 -hydroxylase (F3H) to block the anthocyanin 
branch of the pathway, in combination with expressing Cl/R fusion protein 
CRC to activate other related gene expression. The F3H suppression vector 
AC21 contains a portion of FSH gene (antisense presumably, not specified, 
under the control of a seed- specif ic promoter) that can promote formation 
of a stem loop structure and thus inhibit F3H gene expression. The CRC 
vector {pOY135) encodes a fusion protein (under the control of phaseolin 
promoter) which contain corn CI myb domain to amino acid 125, the entire 
coding region of the Lc allele of R, and CI transcription activation 
domain (from amino acid 126 to the C- terminus of CI) . Higher levels of 
isoflavones (4-times than wild-type) , and decreased genistein and 
increased the daidzein levels are detected in transgenic soybean seed. 
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AB Plants produce secondary metabolites during development and in response to 
environmental stimuli such as light or pathogen attack. Transcriptional 
regulation provides the most important control point for the secondary 
metabolic pathways studied to date. In this article we review the data on 
the ***transcription*** ***f actors*** that modulate this 

regulation. For the * **phenylpropanoid* ** ** *pathway* * * , much is 

understood about both the specific sequences in the target genes 
(cis-elements) that are involved in responses to environmental and 
developmental stimuli, and the * * *transcript ion* * * ***f actors*** 

involved. Most information is available for the light induction of the 
genes for hydroxycinnamic acid production, the production of anthocyanins 
in leaves and floral tissues, and the production of proanthocyanidins in 
seeds. Some of the functional interactions between the different types of 

***transcription* ** ***factor*** are now being elucidated, and 

upstream regulators of the genes encoding the ***transcription*** 

***f actors*** identified. For other secondary metabolic pathways much 
less is known, although good progress has been made on identifying 

***transcription*** ***f actors*** involved in controlling terpenoid 

indole alkaloid production. The identification of defined 

★★★transcription*** ***factor*** genes provides tools for 

modulating 

both the amount and distribution of secondary metabolites in plants, and 
the validity of this approach has been well established by transgenic 
plants with modified flavonoid accumulation patterns. 
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SOURCE: Phytochemistry, Aug 2003. Vol. 63, No. 7. p. 753-763 
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DOCUMENT TYPE: Article 
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LANGUAGE: English 

AB Isoflavone levels in Glycine max (soybean) were increased via metabolic 
engineering of the complex phenylpropanoid biosynthetic pathway. 

***Phenylpropanoid*** * * *pathway* * * genes were activated by 

expression of the maize CI and R ***transcription** * ***f actors*** 

in soybean seed, which decreased genistein and increased the daidzein 



levels with a small overall increase in total isoflavone levels. 
Cosuppression of flavanone 3 -hydroxylase to block the anthocyanin branch 
of the pathway, in conjunction with Cl/R expression, resulted in higher 
levels of isoflavones. The combination of ***transcription*** 

***factor*** -driven gene activation and suppression of a competing 
pathway provided a successful means of enhancing accumulation of 
isoflavones in soybean seed. 
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Manipulating the accumulation of phenolics in maize 
cultured cells using ***transcription*** 

***f actors*** 
Dias, Anusha P.; Grotewold, Erich 
Plant Biotechnology Center, Department of Plant 
Biology, The Ohio State University, Columbus, OH, 
43210, USA 

Biochemical Engineering Journal (2003), 14(3), 207-216 
CODEN: BEJOFV; ISSN: 1369-703X 
Elsevier Science B.V. 
Journal 
English 

*Transcription*** ***f actors*** are emerging as powerful tools 

to manipulating plant metab. R2R3 Myb genes have expanded dramatically in 
the plants, where they are involved in the regulation of plant form and 
metabolic diversity. However, the function of most plant R2R3 Myb genes 
remains to be detd. We have used a maize cell culture system to 
investigate the consequences on the accumulation of metabolites of 
expressing the novel R2R3 Myb * * *transcription* * * ***factor*** 
ZmMyb-IF35. We show here that, despite the high identity in the Myb 
domain with the P regulator of 3-deoxy flavonoid biosynthesis, ZmMyb-IF35 
does not induce the accumulation of flavonoids. However, similar to P, 
ZmMyb-lF3 5 induces the accumulation of ferulic and chlorogenic acids as 
well as several other compds . not found in the control Black Mexican Sweet 
maize cell lines or in P-expressing lines. Together, our studies show 
that ZmMyb-IF35 and P activate different biosynthetic pathways, and 
suggest a promising role of ZmMyb-IF35 for engineering the accumulation of 
various phenolic compds . 
REFERENCE COUNT: 38 THERE ARE 38 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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The vascular expression pattern directed by the 
Eucalyptus gunnii cinnamyl alcohol dehydrogenase 
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Includes references 

Netherlands 

Article 

Non-U. S. Imprint other than FAO 
English 



Cinnamyl alcohol dehydrogenase (CAD; EC 1.1.1.195) catalyses the last step 
in the synthesis of the monomeric precursors of lignin. Here, we 
demonstrate that the vascular expression pattern conferred by the 
Eucalyptus gunnii EgCAD2 promoter in transgenic poplar (Populus tremula x 
Populus alba) is conserved in another perennial woody angiosperm of 
economic interest (Vitis vinifera L.), as well as in a model herbaceous 
plant (Nicotiana tabacum L.). Furthermore, promoter deletion analysis 
performed in both tobacco and poplar allowed us to identify the proximal 
region [-340/-124] as essential for vascular cambium/xylem-specif ic 
expression whereas the [-124/+117] region was shown to contain cis 
element-driving activity in phloem fibres. Interestingly, the [-340/-124] 
fragment contains an AC-rich cis-acting element present in numerous genes 
of the ***phenylpropanoid*** ***pathway*** expressed in xylem 

tissues, and known as a consensus Myb ***transcription*** 

***factor*** binding site, suggesting that common Myb sites may provide 
a mechanism by which different steps of phenylpropanoid metabolism are 
coordinately regulated and expressed in vascular tissues. We have also 
shown in both tobacco and poplar that the EgCAD2 promoter is inducible by 
wounding and the cis -elements responsible for wounding responsiveness are 
located in the distal promoter region. Taken together, our data suggest 
that the mechanisms controlling developmental and wounding inducible 
expression of the EgCAD2 promoter are conserved among perennial woody and 
annual herbaceous plant species enabling us now to investigate in depth 
the transcriptional regulation of the EgCAD2 promoter in tobacco. 
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Molecular biology of plant laccases in relation to lignin 
formation . 

Gavnholt, Britta; Larsen, Knud [Reprint author] 
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Physiologia Plantarum, (November, 2002) Vol. 116, No. 3, 
pp. 273-280. print. 
CODEN: PHPLAI. ISSN: 0031-9317. 
Article 

General Review; (Literature Review) 
English 

Entered STN: 12 Dec 2002 
Last Updated on STN: 12 Dec 2002 
The lack of monocot laccase sequence data has been held as an argument 
against laccases playing a role in lignin polymerization. This overview 
focuses on plant laccase molecular biology in relation to lignin formation 
with emphasis on recently cloned monocot laccases from ryegrass (Lolium 
perenne) . Laccase is found within the major seed plant groupings. 
Furthermore, as laccases have probably been duplicated before and after 
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DOCUMENT TYPE: 
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division into monocots, dicots and gymnosperms , it is hypothesized that 
all higher plants encode a multitude of laccases , Work published during 
the past decade indicates the existence of a strong relationship between 
laccase expression and lignif ication in several plant species. Likewise, 
analysis of the first plant laccase promoter shows that this laccase is 
putatively regulated by a group of ***transcription*** ***f actors*** 

that have been shown to regulate several enzymes of the 

***phenylpropanoid*** ***pathway*** . It is suggested that laccases 

may also serve other roles than participation in lignin formation in plant 
biology . 
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***Transcription*** ***f actors*** controlling plant 

secondary metabolism: What regulates the regulators?. 
Vom Endt, Debora; Kijne, Jan W.; Memelink, Johan [Reprint 
author] 

Institute of Molecular Plant Sciences, Wassenaarseweg 64, 
2333 AL, Leiden, Netherlands 
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Phytochemistry (Oxford), (September, 2002) Vol. 61, No, 2, 
pp. 107-114. print. 
CODEN: PYTCAS. ISSN: 0031-9422. 
Article 

General Review; (Literature Review) 
English 

Entered STN: 3 0 Oct 2.002 
Last Updated on STN: 30 Oct 2002 
Plants produce secondary metabolites, among others, to protect themselves 
against microbial and herbivore attack or UV irradiation. Certain 
metabolite classes also function in beneficial interactions with other 
organisms. For example, anthocyanin pigments and terpenoid essential oils 
have key roles in attraction of flower pollinators. Secondary metabolites 
also have direct uses for man. Flavonoids and terpenoids for example have 
health-promoting activities as food ingredients, and several alkaloids 
have pharmacological activities. Controlled transcription of biosynthetic 
genes is one major mechanism regulating secondary metabolite production in 
plant cells. Several * * *transcription*** ***f actors*** involved 

in the regulation of metabolic pathway genes have been isolated and 
studied. There are indications that ***transcription*** 

***factor*** activity itself is regulated by internal or external 
signals leading to controlled responses. The aim of this review is to 
discuss the regulation of ***transcription*** ***f actors*** 

involved in secondary metabolism in plants at gene and protein levels, 
using phenylpropanoid and terpenoid indole alkaloid pathways as two 
well -studied examples. 
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Plant Biology (Rockville) , (2002) Vol. 2002, pp. 56-57. 
print . 

Meeting Info. : Annual Meeting of the American Society of 
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Conference ; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
English 
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The tobacco bZIP ^transcription*** 

***factor*** BZI-1 binds to G-box elements in the 
promoters of ***phenylpropanoid*** ***pathway* ** 

genes in vitro, but it is not involved in their 
regulation in vivo. 

Heinekamp, T.; Kuhlmann, M.; Lenk, A.; Strathmann, A.; 
Droge-Laser, W. 
DNAL (QH431.M552) 

Molecular genetics and genomics : MGG, Mar 2002. Vol. 
267, No. 1. p. 16-26 

Publisher: Berlin ; New York : Springer-Verlag , c2001- 
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Article 
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Transcriptional control of lignin biosynthesis by 
tobacco LIM protein. 
Kawaoka, A.; Ebinuma, H. 
DNAL (450 P5622) 

Phytochemistry, Aug 2001. Vol. 57, No. 7. p. 1149-1157 
Publisher: Oxford : Elsevier Science Ltd. 
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LANGUAGE: English 

AB Lignin is a complex phenolic plant polymer that is essential for 

mechanical support, defense, and water transport in higher plants. The 
AC-rich motif, Pal -box is an important cis -acting element for gene 
expression in phenylpropanoid biosynthesis. We isolated a cDNA clone 
(Ntliml) encoding a Pal -box binding protein by Southwestern screening. The 
deduced amino acid .sequence of Ntliml is highly similar to members of the 
LIM protein family that contain a zinc finger motif. Moreover, Ntliml had 
a specific DNA-binding ability and transiently activated transcription of 
a beta-glucuronidase reporter gene driven by the Pal -box sequence . The 
results of transient expression assays with tobacco cultured cells showed 
that fusion proteins between GFP and Ntliml can enter nuclei. Transgenic 
tobacco plants with antisense Ntliml showed low levels of transcripts from 
some key * * *phenylpropanoid*** ** *pathway* * * genes such as 

phenylalanine ammonia- lyase , hydroxycinnamate CoA ligase and cinnamyl 
alcohol dehydrogenase. Furthermore, a greater than 20% reduction in lignin 
content was observed in transgenic tobacco with antisense Ntliml. 
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DOCUMENT TYPE: Journal 
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AB Lignin is a complex phenolic plant polymer that is essential for mech. 
support, defense, and water transport in higher plants. The AC-rich 
motif. Pal-box is an important cis -acting element for gene expression 
involved in phenylpropanoid biosynthesis. A cDNA clone (Ntliml) encoding 
a Pal -box binding protein was isolated by Southwestern screening. The 
deduced amino acid sequence is highly similar to the members of the LIM 
protein family that contain zinc forger motif. Moreover, the Ntliml had a 
specific DNA binding ability and transiently activated the transcription 
of . beta . -glucuronidase reporter gene driven by the Pal-box sequence in 
tobacco protoplasts. The results of transient expression assays with 
tobacco cultured cells showed that fusion proteins between GFP and Ntliml 
can enter nuclei. The transgenic tobacco with antisense Ntliml showed low 
level of transcripts from some key * * *phenylpropanoid* * * 

***pathway*** genes such as, phenylalanine ammonia- lyase (PAL) , 
hydroxycinnamate CoA ligase (4CL) and cinnamyl ale. dehydrogenase (CAD) . 
A 27% redn. of lignin content was obsd. in the transgenic tobacco with 
antisense Ntliml. We succeeded the prodn. of transgenic woody plants 
(Eucalyptus camaldulensis ) with low lignin content by introduction of the 
antisense Ntliml. 
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2001:220028 BIOSIS 
PREV200100220028 
AtMYB4 : A *** transcript ion* * * 
in the battle against UV. 

Hemm, Matthew R. [Reprint author] ; Herrmann, Klaus M. 
[Reprint author] ; Chappie, Clint [Reprint author] 
Dept of Biochemistry, Purdue University, West Lafayette, 
IN, 47907, USA 



SOURCE 



DOCUMENT TYPE 
LANGUAGE : 
ENTRY DATE: 



AB 



(April, 2 001) Vol. 6, No. 4, pp. 



chapple@purdue . edu 
Trends in Plant Science, 
135-136. print. 
ISSN: 1360-1385. 
Article 
English 

Entered STN: 9 May 2001 
Last Updated on STN: 18 Feb 2002 
Mounting evidence indicates that members of the large family of plant MYB 
proteins are involved in the transcriptional regulation of an array of 
metabolic and developmental processes. Recently, the Arabidopsis thaliana 
MYB, AtMYB4, was shown to regulate the accumulation of the UV-protectant 
compound sinapoylmalate by repressing the transcription of the gene 
encoding the phenylpropanoid enzyme cinnamate 4 -hydroxylase . AtMYB4 is 
thus a Jcey regulator of ***phenylpropanoid*** * * *pathway* * * gene 

expression, and is the first example of a MYB protein that functions as a 
transcriptional repressor. 
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Genetic modification of plant secondary metabolite 
pathways using transcriptional regulators 
Memelink, Johan; Kijne, Jan W.; Van der Heijden, 
Robert; Verpoorte, Rob 

Clusius Laboratory, Institute of Molecular Plant 
Sciences, Leiden, 2333 AL, Neth. 

Advances in Biochemical Engineering/Biotechnology 
(2001), 72 (Plant Cells), 103-125 
CODEN: ABEBDZ; ISSN: 0724-6145 
Springer -Ver lag 
Journal; General Review 
English 

A review with 115 refs. Plant secondary metab. is the source of many 
natural products with diverse applications, including pharmaceuticals, 
food colors, dyes and fragrances. Functions in plants include attraction 
of pollinating insects and protection against pests and pathogens. An 
important regulatory step in secondary metab. is transcription of the 
biosynthetic genes. The aim of this chapter is to discuss results and 
opportunities concerning modification of secondary metab. using 
transcriptional regulators. The transcriptional regulation of two 
well-studied secondary pathways, the * * *phenylpropanoid* * * 

***pathway*** and its flavonoid branch, and the terpenoid indole 
alkaloid biosynthetic pathway, are reviewed. Some examples of successful 
engineering of these pathways via transcriptional regulators are 
discussed. 
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AB This invention relates to isolated nucleic acid sequences encoding 

isoflavone synthase isolated from soybean, alfalfa, hairy vetch, lentil, 
mung bean, red clover, snow pea, white clover, sugar beet, and lupine. 
The invention also relates to the construction of chimeric sequences 
encoding all or a substantial portion of the enzymes, in sense or 
antisense orientation, wherein expression of the chimeric sequence results 
in prodn. of altered levels of the enzyme in a transformed host cell. 
Expression in such cells as yeast, tobacco, Arabidopsis thaliana, corn 
(monocot) , and soybean result in altered levels of isof lavonoids 
(genestein, daidzein, naringenin, liquiritigenin) . 
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ACCESSION NUMBER: 2001:30729 AGRICOLA 

DOCUMENT NUMBER: IND2 24 3 3 84 8 

TITLE: Production of the isoflavones genistein and daidzein 

in non-legume dicot and monocot tissues. 

AUTHOR(S): Yu , O.; Jung, W.; Shi, J.; Croes, R.A.; Fader, G.M.; 

McGonigle, B.; Odell, J.T. 



AVAILABILITY: DNAL {450 P692) 

SOURCE: Plant physiology, Oct 2000. Vol. 124, No. 2. p. 

781-793 

Publisher: Rockville, MD : American Society of Plant 

Physiologists, 1926- 

CODEN: PLPHAY; ISSN: 0032-0889 
NOTE: Includes references 

PUB. COUNTRY: Maryland; United States 

DOCUMENT TYPE: Article; Conference 

FILE SEGMENT: U.S. Imprints not USDA, Experiment or Extension 

LANGUAGE: English 

AB Metabolic engineering for production of isoflavones in non-legume plants 
may provide the health benefits of these phytoestrogens from consumption 
of more widely used grains. In legumes, isoflavones function in both the 
symbiotic relationship with rhizobial bacteria and the plant defense 
response. Expression of a soybean isoflavone synthase (IPS) gene in 
Arabidopsis plants was previously shown to result in the synthesis and 
accumulation of the isoflavone genistein in leaf and stem tissue (Jung et 
al., 2000). Here we further investigate the ability of the heterologous 
IFS enzyme to interact with the endogenous * * *phenylpropanoid* * * 

***pathway*** , which provides the substrate for IFS, and produces 
genistein in several plant tissue systems. In tobacco (Nicotiana tabacum) 
floral tissue that synthesizes anthocyanins , genistein production was 
increased relative to leaves. Induction of the f lavonoid/anthocyanin 
branch of the * * *phenylpropanoid* ** * * ^pathway* * * through UV-B 

treatment also enhanced genistein production in Arabidopsis, In a monocot 
cell system, introduced expression of a ***transcription*** 

***factor*** regulating genes of the anthocyanin pathway was effective 
in conferring the ability to produce genistein in the presence of the IFS 
gene. Introduction of a third gene, chalcone reductase, provided the 
ability to synthesize an additional substrate of IFS resulting in 
production of the isoflavone daidzein in this system. The genistein 
produced in tobacco, Arabidopsis, and maize (Zea mays) cells was present 
in conjugated forms, indicating that endogenous enzymes were capable of 
recognizing genistein as a substrate. This study provides insight into 
requirements for metabolic engineering for isoflavone production in 
non-legume dicot and monocot tissues. 
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ACCESSION NUMBER: 2000:490735 CAPLUS 

DOCUMENT NUMBER: 134:247829 

TITLE: Functional analysis of tobacco LIM protein Ntliml 

involved in lignin biosynthesis 
AUTHOR(S) : Kawaoka , Akiyoshi; Kaothien, Pulla; Yoshida, Kazuya; 

Yamada, Saori Endo Keiko; Ebinuma, Hiroyasu 
CORPORATE SOURCE: Central Research Laboratory, Nippon Paper Industries 

Co. Ltd, Tokyo, 114-0002, Japan 
SOURCE: Plant Journal (2000), 22(4), 289-301 

CODEN: PLJUED; ISSN: 0960-7412 
PUBLISHER: Blackwell Science Ltd. 

DOCUMENT TYPE : Journal 
LANGUAGE: English 

AB The AC-rich motif, Pal -box, is an important cis -acting element for gene 
expression involved in phenylpropanoid biosynthesis. A cDNA clone 
(Ntliml) encoding a Pal-box binding protein was isolated by Southwestern 
screening. The deduced amino acid sequence is highly similar to the 
members of the LIM protein family that contain a zinc finger motif. 



Moreover, Ntliml had a specific DNA binding ability and transiently 
activated the transcription of a . beta . -glucuronidase reporter gene driven 
by the Pal-box sequence in tobacco protoplasts. The transgenic tobacco 
plants with antisense Ntliml showed low levels of transcripts from some 
j^ey ***phenylpropanoid*** * * *pathway* * * genes such as 

phenylalanine ammonia- lyase , hydroxycinnamate CoA ligase and cinnamyl ale. 
dehydrogenase. Furthermore, a 27% redn. of lignin content was obsd. in 
the transgenic tobacco with antisense Ntliml. 
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2 0 CAPLUS COPYRIGHT 2 0 04 ACS on STN 
2000 : 327915 CAPLUS 

Tobacco ***transcription*** ***factor*** 
Ntliml regulates lignin biosynthesis. 
Kawaoka, Akiyoshi ; Ebinuma, H. 

Central Research Laboratory, Nippon Paper Industries 
Co., Ltd, Tokyo, 114-0002, Japan 

Book of Abstracts, 219th ACS National Meeting, San 
Francisco, CA, March 26-30, 2000 (2000), CELL-057. 
American Chemical Society: Washington, D. C. 
CODEN: 69CLAC 

Conference; Meeting Abstract 
English 

Lignin is a major component of wood and must be degraded to ext. cellulose 
fibers for paper making. Genetic engineering of lignin biosynthesis in 
pulpwood has the potential to produce new woody plants with altered lignin 
content and compn. The AC-rich motif, Pal-box is an important cis-acting 
element for gene expression involved in phenylpropanoid biosynthesis. A 
cDNA clone (Ntliml) encoding a Pal-box binding protein was isolated by 
Southwestern screening. The deduced amino acid sequence is highly similar 
to the members of the LIM protein family that contain zinc finger motif. 
Moreover, the Ntliml had a specific DNA binding ability and transiently 
activated the transcription of . beta . -glucuronidase reporter gene driven 
by the Pal -box sequence in tobacco protoplasts. The transgenic tobacco 
plants with antisense Ntliml showed low level of transcripts from some key 
***phenylpropanoid*** ***pathway*** genes. Furthermore, a 30% 

of lignin content was obsd. in the transgenic tobacco with antisense 
Ntliml . 
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96360046 EMBASE 
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Metabolic engineering: Prospects for crop improvement 

through the genetic manipulation of phenylpropanoid 

biosynthesis and defense responses - A review. 

Dixon R.A.; Lamb C.J.; Masoud S.; Sewalt V.J.H.; Paiva N.L. 

Plant Biology Division, Samuel Roberts Noble Foundation, PO 

Box 2180 , Ardmore, OK 73402, United States 

Gene, (1996) 179/1 (61-71) . 

ISSN: 0378-1119 CODEN: GENED6 

S 0378-1119 (96) 00327-7 

Netherlands 

Journal; Article 

004 Microbiology 



027 Biophysics, Bioengineering and Medical 

Instrumentation 

029 Clinical Biochemistry 

LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB In leguminous plants such as the forage legume alfalfa, products of the 
***phenylpropanoid*** ***pathway*** of secondary metabolism are 

involved in interactions with beneficial microorganisms {flavonoid 
inducers of the Rhizobium symbiosis) , and in defense against pathogens 
(isof lavonoid phytoalexins ) . In addition, the phenylpropane polymer lignin 
is a major structural component of secondary vascular tissue and fibers in 
higher plants. The recent isolation of genes encoding key enzymes of the 
various phenylpropanoid branch pathways opens up the possibility of 
engineering important crop plants such as alfalfa for: (a) improved forage 
digestibility, by modification of lignin composition and/or content; (b) 
increased or broader- spectrum disease resistance, by introducing novel 
phytoalexins or structural variants of the naturally occurring 
phytoalexins, or by modifying expression of transcriptional regulators of 
phytoalexin pathways; and (c) enhanced nodulation efficiency, by 
engineering over-production of flavonoid nod gene inducers. The basic 
biochemistry and molecular biology underlying these strategies is briefly 
reviewed, and recent progress with transgenic plants summarized. The 
potential importance of metabolic compartmentation for attempts to 
engineer phenylpropanoid biosynthetic pathways is also discussed. 
Over-expression of an alfalfa glucanase-encoding gene confers significant 
protection against Phytophthora in alfalfa, possibly via indirect effects 
on phenylpropanoid metabolism. 
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SOURCE: Physiologia Plantarum, (1995) Vol. 93, No. 2, pp. 385-392. 
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DOCUMENT TYPE: Article 

General Review; (Literature Review) 
LANGUAGE: English 

ENTRY DATE: Entered STN: 26 Apr 1995 

Last Updated on STN: 27 Apr 1995 

AB The pterocarpan phytoalexins of the Leguminosae are synthesized from 

L-phenylalanine via a minimum of 11 enzymatic steps involving the central 
** *phenylpropanoid* ** * * *pathway* ** , three reactions of flavonoid 

biosynthesis, and the isof lavonoid branch pathway. The extractable 
activities of all these enyzmes, and of enzymes supplying precursors from 
primary metabolism, increase in response to fungal infection or exposure 
of plant cells to elicitor macromolecules isolated from the cell walls of 
yeast or plant pathogenic fungi. The involvement of reductases and 
cytochrome P450 hydroxylases places a high demand for NADPH on elicited 
cells. The NADPH is most likely supplied by activation of the pentose 
phosphate pathway. Genes or cDNAs encoding 7 of the enzymes involved in 
the synthesis of the phytoalexin medicarpin have been cloned from alfalfa 



and/or other species. Induction of enzyme activity results from 
transcriptional activation of the corresponding genes, leading to 
increased steady state levels of translatable MRNAS . This transcriptional 
activation is programmed through the interaction of sets of 
elicitor/ infection-modulated * **transcription** * ***f actors*** 

with their cognate cis elements in the promoters of the phytoalexin 
biosynthetic genes. Gene activation occurs through generation of 
intracellular signals which lead to modulation of ***transcription*** 

***factor*** activity, through either increased synthesis of the 
factor(s), activation via reversible post - translational modification (e.g. 
phosphorylation/dephosphorylation) , translocation of factors from 
cytoplasm to nucleus, or combinations of these. Coordinated induction of 
the enzymes of phytoalexin synthesis may involve multiple signals and 
factors for transcriptional activation, as well as feedback and 
feed-forward fine controls at both transcriptional and 
post-transcriptional levels. In beneficial mycorrhizal interactions, 
induction of early pathway genes is uncoupled from that of later, 
phytoalexin-specif ic genes. 
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